We describe here a modificationof the automated saccharogenic method of O'Neal and Gochman for amylaseactivity (1), which eliminatesthe reducingactivity of endogenous specimen, serum, and urine glucose concentrations up to 800 mg/dl and reduces the cost per determination by decreasing amounts of glucose oxidase required. Results by this automated technique are compared to those obtained by a manual reference method (2).
Materials and Methods

Apparatus
A continuousflow system and manifold were assembled from basic components of the "AutoAnalyzer H" and "AutoAnalyzer I" (Technicon Instruments Corp., Tarrytown, N.Y. 10591)(Figure1).A Sampler II,Pump IV,two 12-inch "C" Membrane Dialyzers, Quadri-Channel AutoAnalyzer II Colorimeter and a Dual Pen Recorder were used. Two heating baths were used, one containing a 1200-cm (40-foot) coil at a temperature setting of 50 #{176}C and one containing a 300-cm (10-foot) coil at a temperature setting of 95 #{176}C. 
Reagents
Method
Serum amylase activity was determined by mixing the specimen with the "test" and "blank" substrates. The enzyme-substratemixture was incubated for 12 mm, reaching a maximum temperature of 45 #{176}C (heating bath set at 50 #{176}C). After incubation, the mixture was dialyzed, thus separating dialyzable fragments from the serum-substrate mixture.
The saccharides dialyzed into a recipient stream of sodium carbonate, which was mixed with copper-neocuproine and incubated at 93 #{176}C (heating bath set at 95 #{176}C) for3 mm. The colored complex was measured at 460 nm in 15-mm flow cells.
The recorder baselines were set to zero with water aspirating through the sample line. The sensitivity of both channels of the colorimeter was adjusted by aspirating the 500 mg/dl maltose standard through the sample line and setting the recorder pens to 50%T. It is convenient for the blank and test recordings to be "in-phase", but it is not -.--- Figure2 shows a typical strip-chart recording of the initial set-up procedure.
A standard glucose curve was run each day in increments up to 800 mg of glucose in order to monitor the action of the glucose oxidase system in oxidizing glucose. A standard maltose curve was analyzed daily in concentration increments up to 750 mg/dl to ensure proper chemical and electrical linearity of the analytical system.
Results for patients' serum and urine specimens, assayed by the described procedure, were compared with results for the manual method (2).
Results and Discussion
Optimum temperature.
The optimum incubation temperature was established by inserting a small thermocouple into the outlet side of the incubation coil. The range of temperatures examined was from 37 "C to 60 #{176}C. The temperature of the liquid within the incubating coil was consistently 5 #{176}C lower than the temperature of the bath liquid. Thus, a temperature setting of 50 "C on the heating bath containing the 40-foot incubator coil assured an intra-coil temperature of 45 "C, the optimum.
Optimum pH. We determined the optimum pH for serum amylase activity by altering the pH of the buffered substratemixtures from 6.0 to 8.0 at 45 #{176}C (intra-coil temperature).
Enzyme activity was determined at each 0.5 pH unit. The optimum pH for the reaction was 7.0. Activity increased 77% from pH 6.0 to pH 7.0.
Optimum substrate.
Glycogen substrate concentration was varied from 0.15 to 0.45 g/dl. The optimal #{231}oncentra-tion was 0.3 g/dl. (At greater concentrations activity was not increased; at lesser concentrations activity was markedly decreased.) 
Optimum enzyme concentration.
After testing, the final enzyme concentration (22.5 units of glucose oxidase per milliliter of substrate) that we used was a compromise between (a) cost of the glucose oxidase reagent, (b) incidence of specimens with glucose exceeding 800 mg/dl, and (c) the cost of dilutingthe specimen and repeating the determination.Oxidativeactivity increases substantially as glucose oxidase concentration is increased from 7.5 units/mi to 22.5 units/ml. A more concentrated glucose oxidase did not decrease the blank values, but does increase the cost per determination.
Laboratories that rarely encounter serum or urine glucose concentrations in the 800 mg/dl range may wish to decrease the concentration of glucose oxidase in the substrates.
Intermethod comparison. The amylase values for serum and urine were compared to the manual saccharogenic method (2) (92 serum sera, samples and 31 random urines). Figure 3 shows the regression curve from paireddata analysis for serum amylase, and statistical data. Figure 4 shows the same information for urinary amylase. Evidently the two procedures give data that agree.
Variation. Inter-and intra-day variations were exammed by analyzing one normal and two abnormal commercially prepared lyophilized control sera (Table 1 ). The precision of the method over the range examined appears to be satisfactory.
Discussion
The widely varying physiological concentrations of reducing components in serum and urine hindered acceptance of automated amylase methods based on the saccharogenic technique. In the past, it was necessary to exclude from amylase analysisany specimen having high concentrations of total reducing substances, as ascertained by pre-screening. Doubtless the nonprotein nitrogen fraction also contributed to high readings obtained for the substrate blank. The present method substantially decrease the blank reading because of glucose, and this significantly increases the analytical range. We have not encountered a specimen in which the reducing activity was so high as to invalidate the results for amylase.
Metabolites such as creatinine and uric acid do possess reducing capabilities,but are in small enough concentrations to be easily corrected for by a blank channel.
The linearity of the method can be improved to 1000
Somogyi units by slightlydecreasing the sample size.The curve is nonlinear above 800 Somogyi Units. We diluted all specimens with greater activity than this by 10-fold, with physiologicsaline,to ensure that the resultwould appear on the linearportion of the curve.
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